Cleft lip and/or palate (CL/P) are the most common craniofacial malformations in humans. The lip, alveolar ridge, palate and nose are areas frequently affected in people with this type of anomaly. Generally, there are also negative psychosocial impacts in children with these malformations. Moreover, a son with CL/P can become an emotional trauma to their parents. Multiple surgeries and other therapies are required for the treatment of most cases. During the first three months of life the surgical treatment of CL/P usually involves infant orthopaedics, such as presurgical nasoalveolar molding (PNAM), primary cleft lip repair and primary rhinoplasty. PNAM is a nonsurgical method, which has been used by many craniofacial centers. However, few reports concerning the customized use of PNAM for the treatment of complete cleft lip and alveolus have been described in the literature. In addition, the treatment success through this method has been a controversial subject. In this paper, we present the case of a newborn with unilateral complete cleft lip and alveolus treated with customized PNAM, based on the experience of the Tamil Nadu
INTRODUCTION
Cleft lip and/or palate (CL/P) are one of the most common birth defects in humans, with a prevalence of approximately 1:700 live births. The presence of notable anatomical deformities is a characteristic finding in the vast majority of cases. The lip, alveolar ridge, palate and nose are areas frequently affected in these people (1, 2) .
In view of that, infants with CL/P often suffer from problems like feeding difficulties, aesthetics and speech impairments, and repeated infections of upper respiratory tract. In this context, multiple surgeries and other therapies are almost always required (1) (2) (3) (4) . As if that were not enough, such craniofacial malformations are also related to negative psychosocial impacts and can even become an emotional trauma to parents of affected sons (5) . Therefore, multidisciplinary care is essential to these patients (1, 6, 7) .
In this regard, it is worth mentioning that in unilateral and bilateral clefts the facial muscles are unable to get inserted into their normal positions and hence cause displacement of the structures to which they are attached. During the first three months of life the surgical treatment of CL/P usually involves infant orthopaedics, such as presurgical nasoalveolar molding (PNAM), primary cleft lip repair and primary rhinoplasty (2) . Nasoalveolar molding, in turn, is a nonsurgical method of bringing the gum and lip together by redirecting the forces of natural growth. Furthermore, it is not painful, easy to use and, it allows for the correction of the flattened nose prior to primary surgeries and facilitates nose repair at the same time of lip repair (8) . Currently, PNAM has been used by many craniofacial centers around the world (8) (9) (10) . However, until now, few reports concerning the customized use of PNAM for the treatment of complete cleft lip and alveolus have been described in the literature. In addition, the treatment success through this method has been a controversial subject (11) .
In this paper, we present and discuss the case of a patient with unilateral complete cleft lip and alveolus treated with customized PNAM, based on the experience of the Tamil Nadu Government Dental College and Hospital, Chennai, India.
CASE REPORT
A newborn baby girl was referred to the Department of Orthodontics from the Institute of Paediatrics of the Tamil Nadu Government Dental College and Hospital, Chennai, India with the diagnosis of nonsyndromic unilateral cleft. Clinically, the patient showed a complete cleft lip and alveolus. Other observed features included the presence of severe nasal deformity characterized by nasal septum deviated towards the non-cleft side and nasal tip depressed with an evident displacement. Intraoral cleft gap was 6-7 mm (Figure 1) . Initially, parents were given guidelines about how to take care of an infant with cleft, as well as concerning the treatment to be performed.
It was decided by the health team that the use of PNAM would be implemented. This was performed as described below. First, in the first week of birth, an impression was made using silicone impression material with the patient in the head upside down position. Afterwards, a stone cast was obtained. After this step, a nasoalveolar molding appliance was fabricated using auto polymerising acrylic resin. It consisted of an intraoral molding plate with a nasal stent. This stent was made with stainless steel orthodontic wire (with a design helical). Next, a nasal bulb in the shape of a ball was obtained (by addition of acrylic resin) to gradually lengthen the columella (Figures 2A-C) .
In the second week of birth, the appliance was inserted and held in place with micropore tapes (placed vertically) ( Figure 3A) . The molding plate started to be adjusted weekly. During this period, the hard acrylic of the molding plate was selectively replaced by soft liners, in the region where we wanted the alveolar bone segments to move. With 1 month of age, micropore tapes were also placed horizontally (forming a single strap) to apply pressure in a posterior direction on the projected maxillary and thus to approximate the lip segments ( Figure 3B) . In both cases, the tapes were changed by us every alternate day.
In this connection, the use of the nasal stent was very relevant, because it provided a gentle molding force to both the nasal tip and lower lateral cartilage (Figures 3A and 3B) . Parents were informed about the progress of the treatment. Moreover, further counselling was given to them and other family members.
In the third month of age, with the end of PNAM, the lips of the patient were almost approximated, her nasal columella was lengthened and the nostril contour on the cleft side achieved a good outcome. In addition, the maxillary and mandibular gum pads were touching each other (passively) ( Figure 4A ) and an almost continuous arch form with reduced cleft gap of about 1mm was observed ( Figure 4B) .
After PNAM therapy, the patient was referred to the Department of Plastic Surgery for surgical repair of the lip. The lip was operated with Millard's technique. Figures 5A and 5B show a continuous lip and good columella lift one month after surgery. 
DISCUSSION
At present, orthodontics is a field of dentistry which can provide physical wellbeing, as well as emotional wellbeing by repositioning teeth and jaws of individuals with malocclusions for aesthetic or functional reasons.
The rationale to the use of PNAM is based on the presence of high levels of hyaluronic acid in the neonatal period. Consequently, the presence of hyaluronic acid in abundance, which is a component of the cartilaginous tissue, contributes to a good flexibility of this tissue. Therefore, in the early neonatal period, alar cartilage exhibits the same elasticity as auricular cartilage, in a way that congenital alar deformities can be treated non-surgically. However, as the infant grows older the flexibility of the cartilage decreases (12, 13) .
PNAM is a method that has shown effective to reduce the severity of the initial cleft deformity (10) . This corroborates the presented case report. With the use of this method the cleft lip segments are approximated, which produces less tension in the facial tissues before and after lip repair and reduces scars (14) . Furthermore, the presurgical reduction of the alveolar cleft gap related to the PNAM therapy can result in formation of an osseous bridge, which facilitates the performance of gingivoperiosteoplasty (9) . This is because there is a selective grinding of the acrylic of the appliance from the region into which one desires the alveolar bone segments to move (12) .
In addition, the use of presurgical infant orthopaedics with a nasal stent during early in life contributes to the improvement of the nasal morphology (9) . PNAM may promote lengthening of the columella and to make it possible to achieve a satisfactory outcome to the contour of the nostril on the cleft side (9, 10) .
According to the present case report, the used customized PNAM method is a simple and low-cost therapy, which can minimize the need for surgical columellar reconstruction (9), with similar outcomes to more sophisticated PNAM treatments (15) and even better than others (16) . Therefore, with its application a lower amount of dissection of the cartilaginous tissue may be necessary. In this regard, better outcomes for reduction of scars and relapses are also expected as advantages (9) .
Another relevant point is that significant improvements in the facial aesthetics of the patient could be verified. The customized application of straps (with micropore tapes) may have been essential for the treatment success.
Other PNAM benefits include a probable reduction in the number of future surgeries such as alveolar bone grafting and secondary rhinoplasties (17) . Moreover, it is expected a better cost-effectiveness potential with the use of this method in comparison to the treatment protocols without nasoalveolar molding (18) .
It should also be taken into account that the treatment of infants with CL/P involves in most cases the achievements of several high complexity procedures and customization according to the needs of each patient always aiming to achieve the best possible outcomes. This may be a reality with the application of customized PNAM, which should also contribute to a better psychological health status of parents of these children (14) . In this sense, an adequate preparation of parents for the care needs of infants with any congenital malformation (including CL/P) is equally important as the treatment offered to such children. The transmission of information about the correct use of the appliance is undoubtedly very relevant to the treatment successful with PNAM and absence of complications such as irritation to the oral mucosa, gingival tissue or nasal mucosa (19) .
FINAL CONSIDERATION
Customized PNAM produces good outcomes to the treatment of complete cleft lip and alveolus as shown in this case report. This simple and cheap method contributes to align and approximate the alveolus and lip, and to improve the nasal symmetry. Its use can reduce the number of surgical revisions, with benefits for both the patient and the surgeon.
